semiannual variation at 23øS, but for the equatorial region a strong semiannual trend was reported. The monthly averaged local time variation has been analyzed by Takahashi et al. [1998] . The results suggest a control of the airglow at 23øS and 4øS by atmospheric tides. Although many important nightglow characteristics have been obtained from the vertically integrated emission rate measurements, they suffer lack of information on the height profile of the emission rate. Such information is now available from the Wind Imaging Interferometer (WINDII) experiment on board the UARS satellite.
Ground-based photometers operating at 23øS and 4øS since
1986 have provided measurements of the hydroxyl nightglow emission rate on a long-term basis. In this paper, the WINDII observations and these ground-based measurements are compared and then combined to characterize the hydroxyl emission behavior at the equatorial and low latitudes. The results are then discussed by comparisons with other observational results and with existing model predictions.
WINDII Observations
WINDII is a CCD-based imager viewing the airglow at the limb through a Michelson interferometer. Filters are used to select the particular airglow emission to be observed. The main purpose of the instrument is to measure wind and temperature. The wind measurements are made by determining the Doppler shift of the airglow emission lines as observed in the limb. As a by-product, the volume emission rates of the airglow emissions themselves are determined by inversion of the limb measurements of the apparent 24,657 profile. WINDII has been described in detail by Shepherd et al. [1993] , and the procedure adopted to derive the altitude volume emission profiles is described by Gault et al. [1996] . The data used here were measured with filter 6, which has a passband of 1.2 nm centered on the OH(8-3) P•(3) line at a wavelength of 734.6 nm. All the data were processed by the UARS Computer Data Handling Facility at the Goddard Space Flight Center using version V4.98 of the WINDII software.
In the V4.98 software, a background correction is made to the observed apparent emission rate prior to inversion to obtain the volume emission rate. This correction is based on the measurement of the background emission rate in a nearby spectral region that is free of hydroxyl emission. The correction process assumes that the observed background emission rate is due to the NO2 continuum, that the emission rate of this continuum is independent of wavelength, and that a background correction factor that is independent of altitude can be used. Recently, Osterbock et al. [1996, 1997] published high-resolution and high signal-to-noise spectra of this region which challenge the validity of these assumptions. These spectra show that the region includes most of the 4-3 band of the Infrared Atmospheric system of molecular oxygen in addition to the airglow continuum and hence that the background correction procedure is flawed. A new version of the WINDII software (V5.11), which will be used to reprocess the data, will come into production in 1999 and will allow us to reevaluate the background correction procedure. In the meantime, we only use the hydroxyl volume emission rate profiles below 96 km, where the background correction is always less than 5%.
The orbit of the UARS satellite precesses at a rate of about 20 minutes per day (or 6ø/day), making necessary 36 days of measurements to obtain local time coverage throughout the night at any specific latitude. Two periods are selected: the March/April equinox and the December/January solstice. An analysis based on the complete set of data will be prepared when the reprocessed During the equinox at the equatorial region, the vertically integrated hydroxyl emission rate increases up to midnight. After that a sharp decrease is observed during the remainder of the night. Despite the scatter in the points in Figure lb , the emission rate during the solstice also has a tendency to decrease during the night for the equatorial region. At 23øS the integrated emission rate shows a sharp and quick increase very early in the night, followed by a decrease, with the emission rate reaching its minimum value around midnight. Note that the nocturnal variation of the emission rate at 23øS is very low during the solstice period. Finally, the WINDII observations show that the noctumal variability of the hydroxyl nightglow is stronger at the equator than at 23øS and that at 23øS it is more pronounced at the March/April equinox.
Comparison With Ground-Based

Observations
The ground-based results discussed here refer to the data from two observational sites: at Cachoeira Paulista (23øS, 45øW) and at Fortaleza (4øS, 38øW). The observations were made using multichannel tilting filter photometers which measured vertically integrated emission rates of the OH(9-4) band and its rotational temperature together with vertically integrated emission rates of the OI 557.7 nm green line, the sodium NaD line at 589. shows that the nocturnal behavior of the vertically integrated emission rate measured from the ground is in very good agreement with that measured from space by WINDII.
The Altitude Profile
The WINDII instrument provides the opportunity to measure the hydroxyl altitude volume emission rate profile and its global and temporal variations. Such information is used here to complement the characterization of the hydroxyl nightglow behavior. In Figure 3 Figure 3 it can be observed that the volume emission rate at the peak of the layer generally has a high value in the evening. At the equator during the March/April equinox, the evening volume emission peak descends in height from 86 km to 83 km in about 5 hours while maintaining a constant value. From 0100 to the end of the night the volume emission rate peak value weakens by a factor of 2 while its altitude ascends upward to 90 km. On the other hand, during the solstice months at the equator, the evening hydroxyl volume emission peak weakens during the night while ascending upward from 85 km to 89 km.
At 23øS during the equinox, the evening volume emission peak moves upward from 87 km to 89 km around midnight while its value weakens. Then, after midnight, the volume emission rate peak descends in altitude, and a cell with high-volume emission rate values reappears around 0300 centered at the same altitude as the evening volume emission rate peak. For the solstice period, at 23øS, the volume emission rate peak remains almost constant in value and in altitude, around 88 km, along the night.
A common feature clearly visible in Figure 3 is that the nocturnal variations of the hydroxyl volume emission rate are greatest below 90 km. We can also see that, except for the equinox period at the equator, the volume emission rate below the peak height shows a decrease during the night. 
One aspect observed in the WINDII measurements presented in Figure 3 is that the variations in the hydroxyl volume emission rate occur predominantly at altitudes below 90 km. At such altitudes, the O and 03 lifetimes are short enough to allow the chemical control of the hydroxyl nightglow. Based on the photochemistry only, the hydroxyl airglow is expected to decrease throughout the night. Although it can account for the behavior observed at solstice conditions, the chemistry alone does not explain the equatorial midnight and low-latitude post midnight increase in emission rate at the peak altitude shown here for equinoctial conditions (Figure 3) .
Recently , Particularly with respect to the inter annual effect observed here in the inverse relationship between the hydroxyl vertically integrated emission rate and the peak altitude of the hydroxyl volume emission rate, we can anticipate that the solar flux variation also has an important role. While a correlation between the OH rotational temperature and the 11 year solar cycle was reported by Sahai et al. [1996] , no evidence of solar cycle effects in the hydroxyl integrated volume emission rate has been reported [Sahai et al., 1996; Stegrnan et al., 1998 ]. However, recent analysis of the WINDII data taking into account variation of the hydroxyl volume emission rate for different altitudes has shown a clear solar cycle effect. The paper presenting these results is in preparation and will be published elsewhere.
Conclusions
The hydroxyl integrated emission rate measurements from the WINDII satellite onboard experiment were compared with ground-based measurements taken at 23øS and at 4øS with very good agreement. The importance of such a comparison came from the fact that both instruments view the same atmosphere with a different sampling of observations. Ground-based instruments obtain a full nocturnal range of measurements on a single night, while it takes WINDII 36 days to cover the same range of local time. On the other hand, the ground-based observation applies to only a single longitude, while zonally averaged WINDII data used here reflect the global variation. As the ground-based measurements used here represent more than 6 years of data, the good agreement with WINDII data can be seen as a validation of the WlNDII hydroxyl nightglow measurements.
WINDII confirmed the strong difference in emission rate between the March/April equinox and December/January solstice at the equator, with only small a difference at 20øS previously identified from the ground-based measurements by Takahashi et al. [ 1995] . These results are in qualitative agreement with the AE-E satellite observations for the same latitude [Abreu and Yee, 1989] . Good agreement was also found for the observed noctumal variations of the hydroxyl integrated emission rate. The March/April equinox showed a well-defined emission rate maximum about midnight, followed by a decrease in emission rate toward dawn, and the December/January solstice showed a gradual decrease of emission from sunset to sunrise.
The WlNDII measurements of the volume emission rate altitude distribution revealed new aspects of the hydroxyl nightglow behavior at low latitudes and at the equator. The volume emission rate variability was seen to occur mainly below 90 km. Model results [Swenson and Gardner, 1998 ] show that the dynamically induced hydroxyl variations will, in fact, occur mainly below 90 km as a result of the sharp gradient of atomic oxygen.
Another aspect confirmed from the WlNDII measurements is the inverse relationship between the vertically integrated emission rate and the peak altitude first reported by Yee et al. [1997] . WINDII data revealed that such a relationship shows inter annual, seasonal, and latitudinal effects.
Although attempts have been made to explain the hydroxyl nightglow behavior, a conclusive approach has not been established yet. The photochemical models alone, based on the nighttime odd oxygen decrease, do not explain the increase in the emission rate as observed for the equinox conditions. Despite the fact that the effect of tides has been discussed and some consistency has been found, the results are not yet conclusive. A detailed comparison between WlNDII data and a global model, as for example, the TIME-GCM certainly would improve our understanding of the hydroxyl nightglow behavior.
